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1

BARBECUE GRILL

BACKGROUND OF THE INVENTION

When meat is cooked in a barbecue grill over char-
coal briquets, the juices of the meat drip onto the hot
briquets and are vaporized. As a result of this process, a
desirable smoked flavor is imparted to the meat.

Gas barbecue grills duplicate this flavoring effect. A
commonly used type of gas barbecue uses lava rocks or
other porous objects between the burner and the meat
to serve the same purpose as the charcoal briquets.
However, as with charcoal briquets, grease from the
meat accumulates on the porous rocks and ignites when
it reaches its flash temperature. The resulting flame
burns the meat and interferes with the preferred slower
cooking process.
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Prior patents show attempts to develop a gas barbe- '

cue which uses a metal plate instead of lava rocks to
radiate the heat from the burner. In these grills, a metal
plate is placed within the barbecue grill above the burn-
ers and below the grate which supports the meat. A
single horizontal metal plate extends over the entire
burner. The plate usually has a contoured upper surface
which may be generally similar in appearance to char-
coal briquets. During the cooking process, juices of the
meat drip down onto the hot plate, are vaporized, and
impart the desired smoked flavor to the meat. Although
the plate imparts the desired smoked flavor, it does not
solve the flaming problem. Grease tends to pool on the
plate and ignite when it reaches its flash temperature.
When the grease is ignited, the resulting flames burn the
meat.

SUMMARY OF THE INVENTION

This invention provides a pair of generally flat, rect-
angular metal plates disposed between the burner unit
and the food-supporting cooking grate in a barbecue
arill. These plates are heated by the burner unit and
radiate that heat to the food on the grate. The plate
surfaces are not horizontal, but rather are epp051tely
and outwardly inclined.

When food is barbecued, food drlppmgs contact the
hot plates and are vaporized. Because the surfaces of the
plates are smooth and inclined, food drippings and
grease do not pool on them. Any drippings or grease
which does not promptly vaporize runs down the plates
and away from the gas flame where the grease would
ignite.

The plates can be rotatably attached to the barbecue
housing, or they cam be placed upon a grate 1ntermed1—-
ate the cooking grate and the burner unit.

The plates also provide a means for altering the quan-
tity and direction of the hot air flow to the food in the
barbecue, thus causing food at different locations within
the grill to cook at different rates.

In addition, the invention provides for automatic
cleaning of the plates of the barbecue grill at the same
time the grill is being preheated or used for cooking.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of
the present invention.

FIG. 2 is a perspective view of a Z-shaped plate that
is used in the present invention, shown removed from
the barbecue housing and with portions exploded.
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FIG. 3 is a perspective view of the barbecue housing
and its contents. |

FIG. 4 is a sectional view through the barbecue hous-
ing taken along lines 4—4 1n FIG. 3.

FIG. 5 is an exploded perspective view of a rotation
assembly of one embodiment of the invention.

FIG. 6 is a partial sectional view through the barbe-
cue housing taken along lines 6—6 1n FIG. 3.

FIG. 7 is a top view of the barbecue housing of one
embodiment of the present invention with portions
removed for clarity. |

FIG. 8 is a perspective view of two Z-shaped plates
as used in another embodiment of the present invention.

FIG. 9 is a sectional view through the barbecue hous-
ing incorporating the plates shown in FIG. 8.

- DETAILED DESCRIPTION OF THE
~ PREFERRED EMBODIMENTS

FIG. 1 illustrates a gas barbecue 10 in accordance
with one embodiment of the present invention. The gas

- barbecue 10 is supported by a base 16 and may have a

hinged cover 12. The housing 14 of the gas barbecue 10
encloses a pair of generally Z-shaped plates 20 which
are located beneath a-food-supporting cooking grate 36.
The Z-shaped plates 20 are attached to the barbecue
housing 14 by positioning knobs 60.

FIG. 2 shows one of the plates 20 in more detail. The

~ plate 20 shown in FIG. 2 is generally Z-shaped and
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preferably made of steel of about 14 gauge. It has been
determined, however, that plates of up to 3" thick pro-
vide satisfactory results. Aluminum plates are less desir-
able since they exhibit much less temperature unifor-
mity. The plate 20 has two generally flat surfaces 24A
and 24B and two flanges 22A and 22B. These flanges
22A and 22B run the length of the plate 20 and extend
generally perpendicularly from the plate 20 in opposite
directions.

As shown in FIGS. 2, 5, and 6, a mounting bolt 66 is
attached at each end of the plate 20. The mounting bolt
66 shown in FIG. 5 and on the left-hand side of FIGS.
2 and 6 receives a washer 63, a locking nut 62, and a
positioning knob 60 to form a plate rotation assembly

35, The mounting bolt 66 is comprised of a threaded
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portion 67 and a slotted portion 68. The slotted poruon
68 receives the edge of the plate 20 and is welded to the
plate 20 to form a permanent attachment. The washer
63 is not threaded while both the knob 60 and the lock-
ing nut 62 are threaded. When the positioning knob 60
and the locking nut 62 are threadably attached to the
threaded portion 67 of the mounting bolt 66, the nut 62
can be sufficiently tightened against the knob 60 so that
neither the knob 60 nor the nut 62 rotates with respect
to the bolt 66 when moderate rotational force is applied

to the knob 60. Thus, the positioning knob 60 does not
rotate with respect to the plate 20 and can be used to

rotate and position the plate 20.

The mounting bolt 66 shown in the right-hand 51de of
FIGS. 2 and 6 receives an inner washer 64, a spring 69,
an outer washer 65, and a positioning knob 60 to form a
tensioning assembly 37. The mounting bolt 66 1s at-
tached to the plate 20 in the same manner described
above. In this tensioning assembly 37, the washers 64
and 65 are unthreaded while the knob 60 1s threaded.
When the knob 60 is sufficiently tightened by rotation,
the resulting compression of the washer 64 against the
barbecue housing 14 will prevent the plate 20 from
rotation with respect to the barbecue housing 14 under
normal forces. The tensioning assembly 37 just de-
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scribed would function properly without the spring 69
if the plates 20 and the barbecue housing 14 had the
same coefficient of thermal expansion. However, the
spring 69 is included in the tensioning assembly 37 to
compensate for any reduction in tension otherwise

caused by the plates 20 expanding at a higher rate than
the barbecue housing 14.

FIGS. 3 and 4 illustrate the orientation of the plates
20 within the barbecue housing 14. The plates 20 are
disposed below the cooking grate 36, which 1s sup-
ported by a number of upper tabs 32 located about the
inner perimeter of the barbecue housing 14 and above
the burner 40. The upper tabs 32 extend inwardly from
the inner side of the barbecue housing 14. The plates 20
are inclined upwardly toward the central axis of the
housing 14 so that each is inclined downwardly from
the central area of the cooking grate 36 toward a re-
spective side of the housing.

As shown in FIG. 3, the mounting bolts 66 attached
to the plates 20 extend through the barbecue housing 14
through four elongated apertures or slots 34. The at-
tachment of the plates 20 to the housing 14 via the
mounting bolts 66 is completed by the two rotation
assemblies 35 and the two tensioning assemblies 37 dis-
cussed in connection with FIG. 6.

Referring again to FIG. 4, the outer flanges 22B of
the plates 20 may rest on the lower tabs 30 which extend
inwardly from the inner surface of the barbecue housing
14. The plates may also be positioned so that the flanges
22B are spaced above the lower tabs 30. The tensioning
assemblies 37 provide enough tension to support the
plates 20 at any altitude defined by the slots 34 or at any
rotational position.

FIG. 7 illustrates a grease evacuation system formed
in the bottom of the barbecue housing 14. Located at
each of the four corners of the bottom of the barbecue
housing 14 are four circular depressions 70, 72, 74, and
76 formed in the bottom of the housing 14. These circu-
lar depressions, 70, 72, 74 and 76 are generally convex
when viewed from above so as to be deepest at thelr
centers. Circular depression 70 is located at the left
front portion of the barbecue housing 14, circular de-
pression 72 is located at the right front portion, depres-
sion 74 is located at the left rear portion of housing 14
and depression 76 is located at the right rear portion.
These circular depressions 70, 72, 74, and 76 are con-
nected to a grease drain hole 78 by four drain channels
71, 73, 75 and 77, respectively, formed in the bottom of
the housing 14. Each of the drain channels 71, 73, 75,
and 77 slopes downward toward the drain hole 78.
Each of the depressions 70, 72, 74, and 76 lies directly
beneath a respective one of the outside corners of the
plates 20 formed at each end of the flanges 22B.

The operation of the first embodiment of the mven-
tion just described can be explained with reference to
FIG. 4. The plates 20 shown in FIG. 4 are located in
oppositely inclined positions within the barbecue hous-
ing 14 above the burner 40 and below the tabs 32 used
to support the cooking grate 36. -

When the barbecue grill of the present invention is
used, it is typically preheated with the gas burner 40 set
at high and the hinged cover 12 closed. During this
preheat period the flames emitted from the burner 40
heat the plates 20 and the air in the combustion chamber
42. When the preheat period is finished, the cooking
chamber 44 has been heated from the hot air flows 46,
47, and 48 and from heat radiated from the plates 20.
The meat to be barbecued is placed on the grate 36 and
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the burner is preferably turned to a lower setting. The
grease drippings from the meat contact the hot plates 20
and are vaporized, imparting the smoked flavor to the
meat. If generated in sufficient quantities, the grease
drippings may reach the lower flanges 22B of the plates

20. In this case, the drippings run off the four exterior
corners of the plates 20 and into the circular depressions
70, 72 74, and 76. From these depressions, the grease 1s

channeled by the drain channels 71, 73, 75, and 77 to the
drain hole 78 where it exits the barbecue to be collected
in a grease cup oOr can.

An important function of the barbecue 10 is to route
all grease drippings through the barbecue on a path
such that no grease contacts the flame from the burner
40. The plates 20 completely shield the burner 40 from
any grease drippings by overlapping in the middle of
the barbecue housing 14 and extending beyond the
burner 40. Thus, there is no direct vertical path from the
food being cooked to the burner 40 which would allow
grease to contact the burner. While shielding the burner
40 from grease, the oppositely inclined plates 20 and the
flanges 22B route the grease above the burner 40 to the
four corners of the barbecue, which are beyond the
burner 40. The grease drips from the corners of the
plates 20 to the circular depressions 70, 72, 74, and 76
where the grease lies below the burner 40. The grease 1s
then directed to the drain hole 78 via drain channels 71,
73, 75, and 77. In this process, the grease does not make
contact with the flame from the burner 40.

Although no straight line path between the food and
the burner 40 exists, grease might contact the flame
from the burner 40 by splattering through the opening
between the plates 20 at the middle of the barbecue or
at the two openings defined by the ends of the plates 20
and the barbecue housing 14 at the edge of the barbe-
cue. Flanges 22A and 22B of the plates 20 minimize
these splattering effects.

In normal operation, the plates 20 should be in an
inclined position with respect to the horizontal. This
inclined position prevents the pooling of grease and
meat drippings, thus minimizing the flaming problems
inherent in lava rock barbecues. Meat drippings which
come in contact with the plates 20 are effectively spread
out as they run down the plates to the lower iflanges
22B. The drippings are vaporized as they run down the
plates 20. Thus, a significant portion of the grease will
not reach the flanges 22B. ,

Experiments with a commercially available barbecue
have shown the ideal angle of inclination of the plates
20 to be approximately 18° to 22°. At these angles, even
if the plates 20 are heated enough so that grease reaches
its flash temperature upon contact with them, the result-
ing flames quickly disappear since the grease 1s rapidly
spread out by the inclined plates and vaporized.

At significantly shallower angles the grease does not
run off the plates 20 quickly enough resulting in the
flaming problem inherent in lava rock barbecues. At
angles much steeper than the preferred 18° to 22°, the
grease runs off the plates too quickly, resulting in an
undesirable increase in the splattering effects mentioned
above. Also, since the grease is in contact with more
steeply inclined plates for a shorter period of time, less
grease is vaporized, resulting in a weaker flavoring
effect and an increase in the amount of grease exiting
the barbecue at the drain hole 78. As a practical matter,
greatly increased angles of inclination are precluded by
the relatively small depth between the burner and the
cooking grate 36.
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With these objectives in mind, and within the con-
straints of the space available between the burner and
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the cooking grate, the proper positioning of the plates

for any given barbecue can easily be determined empiri-
cally.

Another object of the invention can be seen from
FIG. 4. A combustion chamber 42 1s defined by the four
walls of the barbecue housing 14, the lower surfaces
24B of the plates 20, and the bottom of the barbecue
housing 14. The burner 40 is located within this com-
bustion chamber 42. A cooking chamber 44 is defined
by the same four walls of the barbecue housing 14, the
upper surfaces 24A of the plates 20, and by the hinged
cover 12 (not shown here) when closed. The cooking
grate 36 lies within this cooking chamber 44. There are
three paths of hot air flow from the combustion cham-
ber 42 to the cooking chamber 44 within the barbecue
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housing 14. Two of these hot air flow paths are located

between the flanges 22B and the housing 14, generally
at the vicinity of the lower tabs 30, and are indicated by
the arrows 46 and 48. In practice it has been found that
good air flow results when this space between the plates
20 and the housing 14 is up to one inch wide. The lower
tabs 30 are quite narrow as shown better in FIG. 3 and

20

do not run the length of the housing 14. A third path of 25

hot air flow is located in the middle of the barbecue
between the plates in the vicinity of flanges 22A and is

represented by arrow 47. This hot air adds convection

heating to the radiant heat from the plates. As can be
seen from the relative position of the two plates 20, the
“path of the hot air flow represented by arrow 47 1s
directed toward the front of the housing 14, or to the
left of FIG. 4. This hot air flow will cause the front
portion of the gas barbecue to be appreciably hotter
than the rear portion. Thus, meat to be cooked rare
would be placed at the rear portion of the cooking grate
36 while meat to be cooked medium would be put at the
front portion. It should also be noted that the direction
of hot air flow represented by arrow 47 may be redi-
rected toward the rear portion of the barbecue by relo-
cating the plates 20.

The position of each plate 20 can be altered by first
loosening the positioning knob 60 of the tensioning
assembly 37, positioning the plate 20 in the desired
manner by rotating the positioning knob 60 of the rota-
tion assembly 35, and retightening the knob 60 of the
tensioning assembly”37. In this manner, each plate can

be raised, lowered, and set at different angles of inclina-

tion within the housing 14.
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Even though most of the grease runs down and off 50

the plates, when the barbecue has been used for a signif-
icant period of time, the surfaces 24A of the plates 20
(shown in FIG. 4) may become caked with dried grease.
This dried grease may be burned off and the plates may
be cleaned by turning both plates 20 over so that sur-
faces 24A face the burner 40. The surfaces 24A then
will be cleaned by the burner 40 during the next preheat
or cooking period. Because the plates 20 are symmetri-
cal about their axes of rotation as defined by the mount-
ing bolts 66, each side of each plate 20 may be used for
cooking. Thus, no extra cleaning time, or heat, 1s re-
quired.

The plates 20 may be inverted for cleaning 1n the
following manner. First, the cooking grate 36 should be
removed from the barbecue. The plate 20 shown 1n the
right-hand portion of FIG. 4 should be loosened, moved
 upward within the slot 34, positioned vertically, and
. then tightened so that it will remain in that position. The
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left-hand plate 20 may then be loosened, moved upward
within the slot 34, flipped over, then lowered within the
slot 34 and then retightened in an inclined position. The |
right-hand plate may then be loosened and moved
downward within the slot 34 and retightened 1n an
inclined position above the left-hand plate. This move-
ment in the slots 34 is necessary to avoid interference
with the burner 40. |

A second embodiment of the present invention i1s
illustrated in FIGS. 8 and 9. This embodiment is de-
signed to fit existing gas barbecue grills. The plates 20
shown in FIG. 8 are identical with the plates of the first
embodiment described above except that they have no
rotation assemblies or tensioning assemblies. The rota-
tion assemblies 35 and tensioning assemblies 37 used 1n
the first embodiment for positioning and holding the
plates 20 in place are effectively replaced by a number
of spacing cylinders 80. These spacing cylinders 80 are
short, hollow, and cylindrically-shaped.

As shown by FIG. 9, the two Z-shaped plates 20 are
supported above the burner 40 on a grate 90 typically
used to hold lava rocks. The grate 90 is generally com-
posed of metal rods and is generally similar to the cook-
ing grate 36. The spacing cylinders 80, which are held
in place by flanges 22A, support the plates 20 1n an
inclined position. It should be evident that spacing cyl-
inders of various sizes might be used to vary the angle of
inclinations of the plates 20. |

The operation of this second embodiment of the in-
vention is substantially identical to the operation of the
first embodiment described above. The plates 20 impart
the desired smoked flavor to the food being cooked
while the grease is channeled off and vaporized 1n the
process. The same air flows exist within a barbecue grill
containing this embodiment of the invention. These
plates 20, which are also symmetrical, may be inverted
and cleaned during the preheat stage of the barbecue.

Although the plates 20 of the present invention are
illustrated as being substantially flat, any plates which
do not present barriers to grease flow down their sur-
faces may be used. Also, instead of a pair of plates, a

single plate could be used with the present invention.

While a single plate would not offer the variable cen-
tralized air flow 47, the grease-vaporizing and flavor-
imparting advantages of the invention would still be
obtained. | |
Further modifications and alternative embodiments
of the invention will be apparent to those skilled 1n the
art in view of the foregoing description. Accordingly,
this description is to be construed as illustrative only,
and is for the purposes of teaching those skilled in the
art a manner of carrying out the invention. The details
of the structure may be varied substantially without
departing from the spirit of the invention and the exclu-
sive use of such modifications as comes within the scope
of the appended claims is contemplated.
What is claimed 1s:
1. A barbecue grill comprising:
a burner unit having a width and a length;
a grate;
two plates, each having a length, a width, and two
opposing substantially flat surfaces;
a housing having sides enclosing said burner unit, said
grate, and said plates;
two pairs of slots through opposite sides of said hous-
ing, each pair having a first slot in one side of said
“housing and an aligned second slot in the opposite
side of said housing; |
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a tensioning assembly attached to one end of each of
said plates for supporting said plates in said housing
above said burner unit and below said grate, each
said tensioning assembly comprising:

a first mounting bolt fixedly attached to one end of >

said plate and having a threaded portion extend-
ing out through one of said slots;
a spring on said threaded portion outside said hous-

Ing;

a threaded knob on the end of the threaded portion 19
of said bolt, said tensioning assembly capable of
exerting sufficient force on each of said plates
when said knob is tightened to prevent said
plates from rotating within said housing; and

a rotation assembly attached to the end of each of said 15
plates opposite said mounting bolt for supporting
said plates in said housing above said burner unit
and below said grate, each said rotation assembly
comprising:

a second mounting bolt fixedly attached to said
plate having an end extending out through the
second slot of a pair of slots; o

a knob fixedly attached to said end of said second
mounting bolt;

the length of each of said plates being longer than the
length of said burner unit but shorter than the
length of said housing and the width of each of said
plates being shorter than the width of said burner
unit, the sum of the widths of said two plates being
greater than the width of said burner unit;

each of said plates having an axis of rotation running
along the length of each of said plates between said
first and said second mounting bolts;

each of said plates being symmetrical about said axis ;5
of rotation such that the shape of satd plate does
not appear to have changed when said plate is
rotated 180° about said axis of rotation;

each of said plates having a pair of protruding
flanges, said flanges protruding from opposite 4
edges of said plates;

said housing including four convex depressions, four
drain channels, and an aperture, all of which are
formed in the bottom of said housing;

each of said depressions being located at a corner of 45
the bottom of said housing beneath a respective
corner of said plates;

each of said drain channels connecting one of said
depressions to said drain hole, said drain channels
sloping downward in said housing towards said sg
drain hole.

2. A method of barbecuing and of cleaning a plate
disposed in a barbecue grill above a burner unit and
below a food-supporting grate, said plate being symmet-
rical about an axis of rotation, said method comprising 55
the steps of:

(a) operating said burner to heat said plate to a tem-

perature sufficient to cook food in the grill;

(b) cooking food on said grate;

(c) permitting drippings from said food to drop on a 60
first side of said plate and vaporize when striking
said hot plate, said first side facing toward the
food-supporting grate and away from the burner
unit;

(d) turning said burner off when said food 1s cooked; 65

(e) repeating steps (a) through (d) until a substantial
amount of dried grease and other deposits have
accqmulated on said first side;
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(f) inverting said plate so that said first side faces the
burner unit and the opposite side of said plate faces
the food-supporting grate; and

(g turning on the burner unit of the barbecue so that
the accumulated grease and other deposits are

burned off said first side of said plate at the same
time the barbecue grill 1s being preheated 1n prepa-
ration for a subsequent cooking.

3. A barbecue grill, comprising:

a housing having a top, a bottom, sides, and a center
located between said sides;

a burner unit in said housing;

a grate supported above said burner unit;

substantially planar independently rotatable first and
second plates in said housing between said burner
unit and said grate, said first and second plates each
having a first edge, and a second edge oppostte said
first edge;

said first and second plates each having an upturned
flange along said first edge and a downturned
flange along said second edge;

means for supporting said first and second plates in
said housing inclined at an angle with respect to the
horizontal so that said first edges of said plates are
below said second edges of said plates, said first
flanges of said plates are adjacent to the sides of
said housing and said second flanges are in the
center of said housing, and said second flange of
said second plate is positioned vertically above said
first plate;

said first plate and said second plate providing a bar-
rier between said burner unit and said grate so that
no direct vertical path exists between said burner
unit and said grate;

said plates each including a liquid flow path over
substantially its entire upper surface, said flow path
directing substantially all liguid which falls on the
plate down said plate toward the sides of said hous-
ing to points that are not directly above said burner
unit.

4. A barbecue grill having a top and a bottom, com-

prising:

a burner unit having a length and a width;

a grate above said burner unit;

a first plate and a second plate, each said plate having
a length and a width and having two opposing
substantially flat surfaces;

a housing having sides enclosing said burner unit, said
grate, and said plates; and

means for supporting said plates in said housing
above said burner unit and below said grate;

the length of each of said plates being longer than the
length of said burner unit and the width of each of
said plates being shorter than the width of said
burner unit, with the sum of said plate widths being
greater than the width of said burner unit;

each of said plates having an axis of rotation running
along the length of each of said plates and each of
said plates being independently rotatable about said
axis in said housing;

each of said plates being substantially symmetrical
about said axis of rotation such that the shape of
said plate does not appear to have changed when
said plate is rotated 180° about said axis of rotation.

5. A barbecue grill as claimed in claim 4 wherein said

housing has two elongated slots in each of two opposite
sides of said housing, further comprising:
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means mounting each of said plates for rotational and
translational movement within two of said slots on
opposite ends.

6. A barbecue grill as claimed in claim 5 wherein said
housing includes four convex depressions, four drain
channels, and an aperture, all of which are formed 1n the
bottom of said housing;

each of said depressions being located at a corner of

the bottom of said housing beneath a respective
corner of said plates;

each of said drain channels connecting one of said

depressions to said drain hole, said drain channels
sloping downward in said housing towards said
drain hole.

7. A barbecue grill as claimed in claim 6 wherein each
of said plates has two opposite, substantially parallel
edges, and a pair of protruding flanges, said flanges
protruding from said opposite edges of said plates.

8. A barbecue grill as claimed in claim 7 wherein said
flanges extend substantially the entire length of said
plates in a direction substantially perpendicular to said
plates. |

9. A barbecue grill as claimed in claim 4, wherein
each of said plates has two opposite, substantially paral-
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lel edges, and a pair of protruding flanges, said flanges
protruding from said opposite edges of said plates.

10. A barbecue grill as claimed in claim 9 additionally
comprising: |

a second grate located in said housing above said

burner unit and below said grate;

a first spacer means on said grate;

one of said edges of said first plate being supported by

said second grate and the other of said edges of said
first plate being supported by said first spacer
means so that said first plate is in an inclined posi-
tion sloping downwardly toward a side of said
housing; and

a second spacer means on the upper surface of said

first plate; |

one of said edges of said second plate being supported

by said second grate and the other of said edges of
said second plate being supported on top of said
first plate by said second spacer means in an in-
clined position, said second plate sloping down-
wardly toward a side of said housing.

11. A barbecue grill as claimed in claim 9, wherein
said flanges extend substantially the entire length of said
plates in a direction substantially perpendicular to said
plates.

X k% kx k%
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